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(57) Abstract: Tha pmsent inventiOA iciatea to a ittoior vahi- 
cle (1) with an doctrical load manaa&ment system. Hie electri- 
cal load management system comprises: a plorality of electri- 
cal consumer units (6-14) lACliidlng at Icaftt one useiwactivBiiible 
consomcr unit (6-14) which has a control (3 1,52) by wUch said 
unit may be activated by a user, so electrical source (22) for 
supplying electrical currcnt (30) to the conscoier units (6-l4)t a 
monitoring means (2^,26-2a»l06-ll4) fcr moniloring tha abil- 
ity of the elecirica] soaice to delivBT elecliical cunOOt (30) to 
the consumer units (6-14); an electrieal eunent toad eonttoUiag 
means (2.4,106-1 14) that is jc^nsive to the monitoring roesuft 
when the abUity of the elccrrical sonice (22) to defiyer electri- 
cal current (30) to the consumer units is irapaizud. in order to 
linut the electrical current supplied (30) lo at least some of the 
consumer units (6-14) including sad user-^tivatable conaumer 
unit (6-14) according to predeierminfid criteria by which some 
ccnsamcr units arc accorded priority over other consumer units 
as regards any electrical cuirenl limitation. Followirig activa- 
tion of the nser-activatablc consumer unit (6-14), the criteria ore 
teuipaiarily altered Co inemase tempozarily tiie priority morded 
said activated consumer uidc (5-14X 
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MOTOR VSHICLE ELECmZCAli XiOAD MAin^GEMESn? 

The present invention relates to a motor vehicle with 
an electrical load management system. 

The demands placed on typical motor vehicle electrical 
systems are ever increasing. This is due to the increasing 
prevalence of features such as electric windows, heated 
electrical seats, external mirrors and windows, multiple 

10 cabin ventilation blowers, and adaptive suspension damping. 
These consumers of electrical power are, of course, in 
addition to standard features such as head lamps, turn 
signal indicators, wind screen wipers, etc. Collectively, 
all such features, which consume electric power, are 

15 referred to herein as "electrical consumer units''. 

The increasing demands of electrical consumer units 
place additional demands on the vehicle electrical system, 
which comprises the vehicle battery, charging system, and 

20 electrical power distribution system including wiring looms 
throughout -the vehicle. A particular model of motor vehicle 
may be manufactured as one of several model lines, each of 
which has different, standard electrical consumer units and 
different optional electrical consumer units. Usually, most 

25 vehicles may have some, but not all of the optional 

electrical consumer unite. If all vehicles in a model or 
model line are provided with a vehicle electrical system 
specified to meet the maximum possible electrical demand of 
the most highly specified model line, taking into 

30 consideration also adverse environmental conditions, then 
most vehicles will be burdened with an over capable and 
expensive vehicle electrical system. In addition to the 
problem of excess cost, this also imposes a significant 
weight penalty to such a highly specified vehicle. 

35 

One proposed solution to this problem has been 
disclosed in patent document (SB 2 329 082, in which a 
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control unit monitors voltage drop in a sub'^re^icn of the 
motor vehicle wiring system/ and then turns off, or 
modulatefi on and off, an electrical consuzner unit which is 
tolerant of such voltage drops r such as a heated raar window 
5 unit- This permits the gauge of wiring to be reduced, while 
ensuring that essential electrical consumers for which 
voltage drops are undesirable, such a rear lights, are not 
operated at low voltage. This however means that an 
electrical consumer unit may be inoperative when a driver of 
10 the vehicle selects that unit for operation. 

It is an object of the present invention to provide a 
more convenient motor vehicle electrical load management 
system. 

15 

According to the invention, there is provided a motor 
vehicle with an electrical load management, system 
comprising: 

a) a plurality of electrical consumer units including 
20 at least one user-activatable consumer unit which has a 

control by which said unit may be activated by a user; 

b) an electrical source for supplying electrical 
current to the consumer units; 

c) a monitoring means for monitoring the ability of the 
25 electrical source to deliver electrical current to the 

consumer units; 

d) an electrical current load controlling means that is 
responsive to the monitoring means when the ability of the 
electrical source to deliver electrical current to the 

30 consumer units is impaired, in order to limit the electrical 
current supplied to at least some of the consumer units 
including said user-activatable consumer unit accc>rding to 
predetermined criteria by which some consumer units are 
accorded priority over other consumer units as regards any 

35 electrical current limitation; 
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characterised in that 

e) the electrical current load controlling means are 
operative, following activation of the user-activatable 
consumer unit, to alter said criteria temporarily to 
5 increase the priority accorded said activated consumer unit. 

The electrical source will normally include one or more 
batteries, alternators and/or fuel cells, in some cases 
voltage regulators, and any wiring to the electrical 
10 consumer units. 

Usually, the electrical source will be at least one 
battery, although other electrical sources, such as fuel 
cells, may also be used to provide electrical power to motor 
15 vehicle consumer units. 

When the electrical load controlling means does limit 
the electrical current supplied to any of the consumer 
units, the limit of current to the affected unit may be any 
20 of : a cut off of current; a steady reduction in the current; 
or modulated cut off or reduction in current. 

The activated unit may be one that normally has a low 
priority such as a heated passenger seat. Such a consumer 
25 unit according to the predetermined criteria would not be 
allocated any electric current when the vehicle electrical 
system is operating at or near capacity. The person 
activating the consumer unit would then notice that the 
consumer unit was not operating, and interpret this as a 
30 fault with that particular unit of the vehicle's electrical 
system. According to the invention, however, when a user 
activates this unit, the electrical load controlling means 
alters the priority of the activated unit in such a way that 
this unit is temporarily given increased priority. In this 
35 case, the vehicle's electrical system can therefore be 

designed so that the recently activated consumer unit works 
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at least to some extent during the temporary period in which 
it is accorded a relatively higher priori ty* 

The criteria may be altered such that the activated 
5 unit's priority is increased either in absolute termsr or 
simply relative to other consumer units' priority- For 
example r the predetermined criteria may be temporarily 
altered to decrease ten^jorarily the priority accorded one or 
more other consumer units - 

10 

Following the activation of the user-activatable 
consumer unit when the ability of the electrical source to 
deliver electrical current to the consumer units is 
impaired,, the electrical current load controlling means in 
15 response to the teir^Kjrarily altered criteria may cut off or 
reduce electrical current to said other consumer unit{s). 

The electrical consumer unit for which current is 
limited or cut off may be a user-activatable electrical 
20 consumer unit, such as a rear window heater, or an automatic 
electrical consumer unit, such as an electric motor for an 
engine fan. 

Preferably, the electrical current load controlling 
25 means in response to the temporarily altered criteria does 
not cut off or reduce electrical current to said activated 
consumer unit when the ability of the electrical source to 
deliver electrical current to the consumer units is 
impaired. This may, however, still be necessary in extreme 
30 circumstances, for example following the failure of a 
battery recharging system. 

After the temporary change to the criteria, the 
predetermined criteria are re-established. The activated 
35 unit may then be denied electrical current, or made to work 
on reduced current. The user, however, is much less likely 
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to notice this after it has been clear during the temporary 
period that the activated unit was operating as expected. 

Therefore;, the electrical current load controlling 
5 means can revert after a delay, which my be predetermined, 
to limit current to the user^activatable consumer unit 
according to the predetermined criteria when the ability of 
the electrical source to deliver electrical current to the 
consumer units is impaired* 

10 

If one or more of the consumer units has an indicator 
to indicate when a unit is activated, then the indicator 
preferably continues to indicate to the user that said unit 
is activated even after the electrical current is limited 
15 according to the criteria - 

Also according to the invention^ there is provided a 
method of managing electrical load in a motor vehicler the 
motor vehicle comprising a plurality of electrical consumer 

20 units including at least one user^activatable consumer unit, 
an electrical source, a monitoring means, an electrical 
current load controlling means for limiting electrical 
current to the consumer units, the electrical load 
controlling means including predetermined criteria by which 

25 some consumer units are accorded priority over other 

consumer units as regards any electrical current limitation, 
wherein the method comprises the steps of: 

i) activating a user-act ivat able consumer unit; 

ii) supplying from the electrical source electrical 
30 current to the consumer units; 

iii) using the monitoring means to monitor the ability 
of the electrical source to deliver electrical current to 
the consumer units; 

iv) using the electrical current load controlling means 
35 in response to the monitored current delivering ability to 

limit the electrical current supplied to at least one of the 
consumer units; 
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characterised in that the method comprises the step of: 
V) following activation of the user-activatable 
consxamer unitr altering said criteria temporarily to 
increase temporarily the priority accorded said activated 
5 consumer unit. 

The invention will now be described, by way of example, 
with reference to the accompanying drawings, in which; 

Figure 1 is a schematic view of a motor vehicle with 
10 an electrical load management system according to the 

invention, that has a number of electrical consumer units; 

Figure 2 shows a priority table in which each 
electrical consumer unit is assigned a priority for its 
consumption of electrical power; and 
15 Figure 3 is a flowchart showing a method of managing 

electrical load in a motor vehicle . 

Figure 1 shows a schematic view of a motor vehicle 1 
with an electrical load management system that comprises a 

20 central processor 2 linked to a data transmission means 4 to 
which are also linked a number of electrical consumer units 
6-14 including front head lamps 6r rear tail lights 7, rear 
heated window 8, heated driver seat 9, four power windows 
10^13/ and a heater and air conditioning fan 14. The data 

25 transmission means 4 may include one or more data busses / 
such as a CAN bus^ and associated processors that link the 
busses together • For convenience, the data transmission 4 
means will be referred to simply as a "bus^'» 

30 Each of the electrical consumer units 6-14 has an 

associated control module 106-114 which receives electrical 
current from wiring looms shown schematically and indicated 
generally in the drawing by reference numeral 20 connected 
to one terminal 21 of a battery 22- The same terminal 21 is 

35 also connected to a recharging system including an 
alternator 24. 
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Not shown are usual automatic electrical consumer 
units, such as an engine cooling fan^ engine spark-ignition 
system, air suspension system or active damping system. 
These, however, would be connected to the bus 4 by means of 
a control module is a similar manner to the user-activatable 
electrical consumer units 6-14. 



Also connected to the bus A are three sensors 26,27,26, 
which send data to the processor 2 to enable the processor 

10 to calculate the maximum allowable battery current (I) 30. 
These sensors are a temperature sensor 26 for sensing the 
ambient external temperature, a current sensor 27 for 
sensing the charge current (Ic) delivered by the alternator 
24 to the battery 22, and a battery voltage sensor 29 for 

15 sensing the output voltage (V). at the battery terminal 21, 

For any electrical consumer unit 6-14 to be activated, 
its associated control xinit 106-114 must first receive from 
the processor 2 via the bus 4 a control signal, which either 
20 operates the consumer unit 6-14 at its full or nominal 
electrical current, or at some limited current. In some 
circumstances, the control unit 2 may decline to operate an 
electrical consumer unit 6-14 if the battery 22 is already 
delivering a current at or near a maximum allowable value. 

25 

The motor vehicle 1 includes a number of user-operable 
controls 31,32, which are also connected via the bus 4 to 
the processor 2. If a driver or other passenger of the 
vehicle 1 activates one of these user-operable controls 

30 31,32, then a command is sent to the processor 2, which then 
sends a further command back on the bus 4 to one of the 
associated control units 106-114. Some electrical consumer 
units, whether or not these are user-operable or automatic, 
may have an associated indicator light 36,37,38 to indicate 

35 to a motor vehicle occupant that a particular electrical 
consumer unit 6-14 is activated. 
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10 



Referring now also to Figure 2, which shows a priority 
table 35, each electrical consumer unit is assigned a 
priority, for example high, medium or low. Certain 
electrical consuaier units, such as headlamps 6, brake lights 
7 or turn signal indicators, must for safety reasons always 
be operated at a full or nominal current rating, other 
electrical consumer units, such as the rear window heater 8 
electric windows 10-13, or an engine cooling fan 14, can be' 
operated at less than nominal or full current if there is 
insufficient current for operation of all electrical 
consumer units 6-14. For example, an engine cooling fan may 
be operated at lower speed, particularly if the engine is 
not significantly overheating. An associated control unit 
for the engine cooling fan may then reduce the voltage or 
15 equivalently the current so that the engine cooling fan 
operates more slowly. The rear window heater 8 may also be 
operated at a reduced voltage, in which case the rear window 
may still be cleared of mist or frost, although at a slower 
rate. The rear window heater can consume a significant 
amount of current, and so in severe conditions, it may be 
permissible to cycle this between on and off states in order 
to keep the current drawn from the battery 22 within 
allowable limits. Similarly, electric windows 10-13 may be 
operated at reduced voltage in which case these windows, 
will still open or close, although more slowly. 

Some electrical consumer units can be accorded low 
priority, either because these have no effect on vehicle 
safety, or because a driver or passenger will be tolerant if 
these are operated at a low functionality. Amongst these 
units are included heated seats 9, heater or air 
conditioning fans 14, external heated mirrors or internal 
vanity mirror lights. 



20 



25 



30 



35 The processor 2 includes a memory which stores criteria 

by which various electrical consumer units 6-14 may be shut 
down or operated at low full rating in order to conserve 
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electrical current 30. For example, if the external 
ten^5erature is above about 15 "C then these criteria may show 
that electric heated windows may be cycled on/off, while if 
the temperature is below O^^c, these heated windows should 
5 not be operated on/off, but at the very least with a reduced 
steady voltage. These criteria .also include the priority 
listings in the priority table 35, so that if there is only 
moderate shortfall of available electrical current 30, then 
only electrical consumer iinits with a low priority will be 
10 affected. If there is a more severe shortage of available 
electrical current 30, then some medium priority electrical 
consumer units may additionally be affected. 

The invention can now be appreciated more fully with 

15 reference also to Figure 3, which shows a flow chart 40 
describing operation of the electrical load management 
system. The control unit 2 monitors 41 a charging current 
(Ic>r battery voltage (V) and ambient temperature (T) • From 
this, the processor 2 can calculate 42 a xaaximum allowable 

20 battery current . If a vehicle occupant operates one of 
the controls 31,32 to activate a user-operable electrical 
consumer unit 6-14, then the processor 2 first then receives 
43 this request via the bus 4. Since all significant 
electrical consumer units are controlled via the processor 

25 2, the processor can calculate the total current drawn by 
these units at a particular battery voltage V and external 
temperature T. The processor 2 calculates the total expected 
current including the most recently requested user-operable 
electrical consumer unit, and then decides 44 whether or not 

30 the request can be met without exceeding the maximum 
allowable current 

If the request can be met without exceeding the xaaximum 
allowance current l^, then the processor 2 sends a signal to 
35 activate 45 the requested electrical consumer unit 6-14, 

without imposing any limitation on the current drawn by any 
of the consumer units, if, on the other hand, the total 
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expected current does exceed the maxiaium allowable current 
then the processor 2 checks 46 if the requested electrical 
consumer unit 6-14 is one of those with a high priority, for 
which it .is essential that the unit is supplied with full or 
nominal electric current. If the electrical consumer unit is 
an essential unit, then the processor 2 sends a command to 
activate 48 this unit. If, on the other hand, the requested 
electrical unit is one with a lower priority, then the 
processor 2 temporarily increases 47 the priority assigned 
to this requested unit. The result is that when an 
electrical consumer unit is first requested, even if this 
unit does not have high priority, it will, at least during 
. the temporary period' during which its priority is increased, 
be active. Therefore, a user of the electrical consumer unit 
15 will not perceive that this unit is inoperative or operating 
below its nominal capacity. 

As a consequence, it may be necessary to limit the 
current to other electrical consumer units. Therefore, the 
20 processor 2 uses 4 9 the priority table 35 to allocate and 
limit current to electrical consumer units according to the 
various criteria for these units, for as long as th« 
requested current exceeds the allowable maximum current !«. 

25 The processor 2 then continues to monitor 41 the 

charging current I^, drawn current I, battery voltage V and 
ambient temperature T, as described above. 



30 



35 



If it is necessary to limit the current supply to any 
electrical consumer unit 6-14, then any indicator lights 36- 
38 or other type of indicator, will continue to show that an 
electrical consumer unit is activated, even when an 
electrical current to such a unit is limited. Therefore, a 
user of the electrical consumer units, and particularly of 
user-operable consumer units, will continue to see that 
units have been selected for activation, even when it is 
necessary in some way to limit the total current drawn by 
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these units. If the total requested current drops belov/ the 
maxim\m available currentr then full functionality is 
restored to any affected electrical consumer units* 

5 The invention therefore provides a convenient way of 

limiting and controlling the distribution of electrical 
power in a motor vehicle, in such a way that a user of the 
vehicle, particularly the driver, does not perceive that a 
unit which he has recently selected for operation is 
10 inoperable. 
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CTiATMS 

1. A motor vehicle (1) with an electrical load 
management system comprising t 
5 a) a plurality of electrical consumer units (6-14) 

including at least one user-activatable consumer unit (6-14) 
which has a control (31^32) by which said unit may be 
activated by a user; 

b) an electrical source (22) for supplying electrical 
10 current to the consumer units (6-14); 

c) a monitoring means (2, 4, 26--28, 10-114) for monitoring 
the ability of the electrical source to deliver electrical 
current (i) to the consumer units; 

d) an electrical current load controlling means 

15 (2, 106-114) that is responsive to the monitoring means 
when the ability of the electrical source (22) to deliver 
electrical current to the consumer units is impaired^, in 
order to limit the electrical current supplied to at least 
some of the consumer units including said user-activatable 

20 consumer unit according, to predetermined criteria by which 
some consumer units are accorded priority over other 
constmier units as regards any electrical current limitation; 
. characterised in that 

e) the electrical current load controlling means are 
25 operative, following activation of the user-activatable 

consumer unit, to alter said criteria temporarily to 
increase the priority accorded said activated consumer unit 
(6-14). 



30 2* A motor vehicle as claimed in Claim 1, in which 

following activation of the user-activatable consumer unit, 
the predetermined criteria are temporarily altered to 
decrease temporarily the priority accorded one or more other 
consumer units. 

35 

3. A motor vehicle with an electrical load management 
system as claimed in Claim 2, in which following said 
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activation of the user-act ivat able consumer unit, the 
electrical current load controlling means in response to the 
temporarily altered criteria cuts off or limits electrical 
current to said other consumer unit(s) when the ability of 
5 the electrical source to deliver electrical current to the 
consumer units is impaired - 



4 . A motor vehicle as claimed in 'any preceding claim, 
in which the electrical current load controlling means in 
10 response to the temporarily altered criteria does not cut 
off electrical current to said activated consumer unit when 
the ability of the electrical source to deliver electrical 
current to the consumer units is impaired - 

15 5 . A motor vehicle with an electrical load management 

system as claimed in Claim 4, in which following activation 
of the user-act ivatable consumer unit, the electrical 
current load controlling means in response to the 
temporarily altered criteria does not reduce electrical 

20 current to said activated consumer unit when the ability of 
the electrical source to deliver electrical current to the 
consumer units is iiopaired. 



6. A motor vehicle with an electrical load management 
25 system as claimed in any preceding claim, in which following 
activation of the user-activatable consumer unit, the 
electrical current load corxtrolling means in response to the 
temporarily altered criteria reverts after a delay to limit 
current to the user-activatable consumer unit in response to 
30 the predetermined criteria when the ability of the 

electrical source to deliver electrical current to the 
consumer units is impaired. 



7 . A motor vehicle with an electrical load management 
35 system as claimed in Claim 6, in which said delay is 
predetermined* 
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8. A motor vehicle with an electrical load management 
system as claimed in any preceding claim, in which one or 
more consumer units have an indicator to indicate when a 
unit is activated, the indicator continuing to indicate to 

5 the user that said unit is activated even after the 

electrical current is limited according to the criteria. 

9. A method of managing electrical load in a motor 
vehicle, the motor vehicle comprising a plurality of 

10 electrical consumer units including at least one user- 
activatable consuiner unit^ an electrical source, a 
monitoring means, an electrical current load controlling 
means for limiting electrical current to the consumer units, 
the electrical load controlling means including 

15 predetermined criteria by which some consumer units are 

Sccorded priority over other consumer units as regards any 
electrical current limitation, wherein the method comprises 

the steps of: 

i) activating a user-activatable consumer unit; 
20 ii) supplying from the electrical source electrical 

current to the consumer units; 

iii) using the monitoring means to monitor the ability 
of :he electrical source to deliver electrical current to 
the consumer units; 
25 iv) using the electrical current load controlling means 

in response to the monitored current delivering ability to 
limit the electrical current supplied to at least one of the 
consumer units; 

characterised in that the method comprises the step of: 
30 v) following activation of the user-act iva table 

consumer unit, altering said criteria temporarily to 
increase temporarily the priority accorded said activated 
consumer unit. 



P.lQ/24 

PCT/GBOl/01772 



PAGE18{24'RCVDAT1/28/20(l53:35:26PM [Eastern Stant^ 




PAGE 19/24 ' RCVD AT 1/28120(1$ 3:35:26 PM [Eastern Standard Time] ' SVR:USPTO^XRF-1/0 * DNiS:8729306 ' CSID:630 7S3 2261 ' DURATION (mm-$s):08'2l) 



JflN 28 '05 03:36PM NflVISTPR INTERNflTIONflL 
WO02/0S70S3 



P. 20/24 

FCT/GB0ay0l772 



2/3 



Priority Ta 


ble 


Electrical 
uonsunier unit 


Priority 


Action 


Headlamps 


High 


Maintain 


Brsrice Lights 


High 


Maintain 


Tufn Signals 


High 


Maintain 


Cooling Fan 


Medium 


Redvce VPltaqe 


Rear Window Heater 


Medium 


Reduce Voltaae -» On/Off 


Hectric Windows 


Medium 


Reduce Vottage 


Heated Seats 


Low 


On/Off-^ Off 


Heater,AC Fan 


Low 


Reduce Voltaae 


Heated IMirror 


Low 


Off 


Vanity l\/IirTor Lights 


Low 


Reduce Voltage ~* Off 



Fig. 2 



PAGE 20124 ' RCVD AT 1/2S/2005 3:35:26 PM [Eastern Standard Tiine]*SVR:USPTO-EF)(RF-1/0* DNIS:S729306 ' CSID:6307S3 2261 ' DURATION ijmpm 



JfiN 28 '05 03:37PM NAVISTPR INTERNATIONAL 
WO 02/087053 



P. 21/24 



PCT/GBOl/01772 



3/3 



41 



42- 



Monitor charging cuirent, 
battery voltage and ambient 
temoeraturiB 



Calculate maximum allowable 
battery current 1^ 



Receive request to activate 
electrical consumer unit 



Activate requested 
electrical consumer 
unit 



45 



7 



44^ ^,XCan 
request 
Yes be met without 

exceeding maximum 
allowable current 

7 



46^ ^ '® 

requested 

'electrical consumer 

unit prioritised as an 

essential unit^ 

? 

No 



Yes 



47 



Temporarily increase priority 
assigned to requested unit 



40 



Fig. 3 



48 



Activate requested 
electrical consumer unit 



49 



Use priority table to allocate and 
limit current to electrical consumer 

units for as long as requested 
current exceeds allowab le current 

, 



PAGE 21124 ' RCVD AT 1/2812005 3:35:26 PM [Eastern Standard Time] ' SVR:USPTO{F}(RF-110 * DNIS:8729306 ' CSID:630 753 2261 ' DURATION (min-$s):08-20 



JPN 28 '05 03! 37PM NftVISTAR INTERNflTIONfiL 
INTERNATIONAL SEARCH REPORT 



,ialArt»UealloaNe 

PCT/6B 01/01772 



P«t«taaffiilicailon (PQorteboih MMopalcttwirtamrtand IPC 



a nemssEftHCHEP 



IPC 7 Hoza 



DMumenaflen seBidnd oihar tMn 



„toln*m*a.n«B<«iU«ion«««i£ttth*ts«*daeon>firt^ lnit«ine.»s<B»ehed 



EPO-Internal 



I CDOeUMEWTSCOttSIPEHEPTOBEBELEVAWT 



Catenny* 



CttaUoA « doeunwnu w»h ittlliMlDO. *Wra appiOBriaie. oriM iBlwanlpaaBOB» 



DE 39 36 638 C (MERCEDES-BENZ 

AKTIEN6ESELLSCHAFT) 

14 March 1991 (1991-03-14) 

the whole document 

US 5 831 345 A (MICHAUD ROBERT P) 
3 November 1998 (1998-11-03) 
abstract 

figures ^ ,i <<> 

column 1. line 50 -colunm 2, line 48 
column 5, line 56 - line 60 

c1 alms 



fMsvanllodannMo. 



1-7,9 



1-7,9 



'A- ctooimenidetoJnglhft general aw artwWchrttrtoi 
, weiiSefBdtobdorparticwarTBlBvaftc© 

oaitefdoctimentduipuWlahBdonoraAarUiC Wemanonai 
filing (fala 

dStondrottierspwiBi reason (a? spscWw^ 
omerrr»ans 



tfttef document pUWlstied afterthe Wwnstkinfll flHrgcte^ 

faltffillllOTI 

Smot bB (iSldcneiJ novo! or cann^be^&tffjed to 
5S5a. su* oofiAlnaflon balng CSutous to a pereon akBted 



Date or ewJi«l oompiatton of Ihe Inieniaifonfll search 

18 December 2001 



I Karoartdmainng address erf the ISA 

Ettioeeen Paleni Office. 5819 Paienttean 2 

Te>. (4<Ji-70) 34D-2O40r Tx. 81 651 opo m. 
Fax (*3l-70) 346-3016 



Oals of maffliiB of Uift intsmsilDoaf oeaidi mpoif 
03/01/2002 



AuiknitzBdofflcar 



Hurtado-Albir, J 



PAGE 22124'RCVDAT 1128/2005 3:3S:26PM [Eastern Standard Timel'SVRm 



JftN 2B '05 03:37PM NflVISTfiR INTERNATIONPL 

'international search report 




23/^4 



PCT/GB 01/01772 



a(Contlimrtlpn) POCUMEWTS CONSIDERED TP HE RELEVANT 



aiaUon cr dool/nen^ whh IndteallWipWheiB appreprtste. of ihe rotevsAi passago* 



US 5 754 445 A (HAHBLEY DARRELL T ET AL) 
19 May 1998 (1998-05-19) 

abstract 
figures 1-4 

cQlutnn 5, lin& 18 - line 44 
column 7, line 22 - line 46 
claim 4 

DE 44 22 329 A (VOLKSWAGENWERiC AG) 
19 January 1995 (1995-01-19) 
the whole document 



1-5,9 



1,9 



PAGE 23124'RCVDAT 1/2812005 3:35:26 PM [Eastern Standard Tiine]'SVR:USPTO^^^ 



JflN 28 '05 03:37PH NAVISTftR INTERNPlTIONPiL 
* INTERNATIONAL SEARCH REPORT 

• tnftrBfflllon OB pawit lamBr niaa*e»s 



-P. 24/^4 



]BlAppllcanenH» 

PCT/GB 01/01772 



Kiant document 



PubAcatioA 



Patent fanUhr 
ineinber(6) 



PuUieatlort 



DE 3936638 
US S831345 



14^3^1991 DE 3936638 CI 



14-03-1991 



03-11-1998 NONE 



US 5754445 



19-05-1998 



AU 1461897 A 

CA 2231618 M. 

EP 1143593 Al 

EP 0870354 Al 
OP 2000502556 T 

WO 9723026 Al 

US 6046513 A 



14-07-1997 
26-06-1997 
10-10-2001 
14-10-1998 
29-02-2000 
26-06-1997 
04-04-2000 



DE 4422329 



1 19-01-1995 DE 4422329 Al 19-01-1995 



PAGE 24I24'OAT1I28/2I)05 3:35:26 PM {Eastern Standard Tiine]'SVR:U9^^ 



